In the past decade, the Abitibi-Grenville Lithoprobe transect has been the site of numerous geological and geophysical surveys oriented towards understanding the lithospheric evolution of the southeastern Superior and adjoining Grenville provinces. Among the different geophysical methods that have been employed, earthquake seismology provides the widest range of information on the deep structures of the upper mantle. This paper presents a review of studies, both complete and ongoing, involving teleseismic datasets that were collected in 1994 and 1996 along the transect. A complete shear-wave splitting analysis has been performed on the 1994 dataset as part of a comparative study on electrical and seismic anisotropies. Results suggest a correlation between the two anisotropies (supported by xenolith data) and favour a lithospheric origin for the seismic anisotropy. The two anisotropies are believed to represent the fossilized remnants of Archean strain fields in the lithospheric roots of the Canadian Shield. Preliminary splitting results for the 1996 experiment suggest that the S-wave azimuthal anisotropy may be depth dependent and laterally varying. Ongoing receiver function analysis and traveltime inversion studies provide velocity models of the crust and upper mantle beneath the study area. Preliminary receiver function results reveal the presence of an S-velocity increase at -90-100 km depth which appears to be laterally continuous over 200 km. Traveltime inversion models indicate the presence of an elongate, low-velocity anomaly beneath the southern portion of the 1996 array which strikes obliquely to major geological structures at the surface (e.g., Grenville Front). Preliminary interpretation relates this anomaly to the same process (e.g., fixed mantle plume, continental rifting) responsible for the emplacement of the Monteregian Hills igneous province.
Introduction
In recent years, a variety of studies has greatly increased our knowledge of lithospheric evolution in the region encompassed by the Abitibi-Grenville Lithoprobe transect, an area which has remained tectonically stable for the past 1000 Ma. Among these studies, earthquake seismology is an essential tool in probing deep Earth structures. Coupled with data from xenoliths that are brought to the surface by localized and infrequent kimberlite volcanism, teleseismic signals provide important information on the nature and structure of the lithosphere and the tectonic processes that have contributed to its evolution. This paper presents a review of the teleseismic studies that have been performed along the Abitibi-Grenville transect, where two separate arrays were deployed (one in 1994 and the other in 1996) . Data from the former array were used for shear-wave splitting analysis and published in Sénéchal et al. (1996) and Ji et al. (1996) ; a review of their results and interpretations is presented here. Other studies, involving receiver function analysis and traveltime inversion and shear-wave splitting on the 1996 dataset, are still in progress. Preliminary results from these latter studies are discussed.
Study area

Tectonic setting
The data used in this paper were collected along two arrays in the region shown in Fig. 1 . This area includes a diversity of geological domains ranging in age from late Archean in the north to Paleozoic in the south and a number of major tectonic boundaries.
The northern half of the study area comprises the Superior Province of the Canadian Shield, the largest Archean province in the world (Card 1990 ). The Superior Province consists of a sequence of generally east-west-trending volcanoplutonic (granite-greenstone), metasedimentary, plutonic, and high-grade gneiss subprovinces (Card and Ciesielski 1986) . The Opatica plutonic belt is the northernmost subprovince of the Superior Province shown in Fig. 1 . It is interpreted as the deeply eroded core of an Archean orogen (Benn et al. 1992; Sawyer and Benn 1993) onto which the younger terraces to the south were accreted by a complex process of northward thrusting of the upper crust and northdipping subduction of the lower crust . To the south, the Abitibi subprovince is composed of alternating east-west-trending volcanic (greenstone) and plutonic belts (Ludden and Hubert 1986) . This assemblage is believed to have formed from northward accretion (with northdipping or perhaps northwest oblique subduction) of oceanic plateaus and (or) paired arcs and sedimentary prisms (Kimura et al. 1993; Desrochers et al. 1993 ). The southernmost Archean terranes traversed by the teleseismic arrays form the Pontiac metasedimentary subprovince, interpreted by Kimura et al. (1993) as a late-stage synorogenic turbidite fan associated with a late Archean prograding orogen involving the accreted Superior continent. To the west of the main teleseismic arrays, the Kapuskasing Structural Zone (KSZ) transects the greenstone belts of the Abitibi and Wawa subprovinces of the Superior Province. The northeasttrending structure represents a section of high-grade Archean lower crust, thrust southeastward during the Early Proterozoic (1.95-1.85 Ma) (Percival and West 1994) .
The southern half of the study area includes the Grenville Province, which comprises the youngest terrains of the Precambrian Canadian Shield. It was accreted to the Superior Province during the Grenvillian orogenic cycle, between 1160 and 970 Ma (Rivers et al. 1989) . The Grenville and Superior provinces are separated by the northeast-southwesttrending Grenville Front (GF), a major tectonic zone where the Grenville rocks were thrust over the Superior. The Grenville is divided into three main belts according to the age of the rocks, their origin, and the episodes of deformation they have experienced: the Parautochthonous Belt, the Allochthonous Polycyclic Belt, and the Allochthonous Monocyclic Belt (Rivers et al. 1989) . The 1994 and 1996 teleseismic stations located in the Grenville Province cover mainly the Parautochthonous and Allochthonous belts. The southernmost stations sit on Paleozoic sedimentary rocks, which were deposited unconformably on basement rocks of the Grenville Province.
Finally, Late Jurassic to Early Cretaceous diamondbearing kimberlites have been found at two locations in the study area: the "Rapide des Quinze" kimberlites (maximum age of 126 Ma; Ji et al. 1996) , and the Kirkland Lake kimberlite field (age ranging between 147 and 158 Ma; Meyer et al. 1994 , and references therein).
Geophysical coverage
In the past decade, the study area has been the locus of intensive geophysical surveys, as part of the Abitibi-Grenville Lithoprobe transect. Seismic reflection profiles have shed some light on the tectonic evolution of the crust and the uppermost mantle Jackson et al. 1990; Bellefleur et al. 1995; Lacroix and Sawyer 1995; Kellett et al. 1994; Calvert et al. 1995) . Seismic refraction profiles shot over the same regions have provided well-constrained velocity models (Grandjean et al. 1995; Winardhi and Mereu 1997) . The aforementioned studies reveal variations in Moho depth along the corridor traversed by the teleseismic array. A thinning of the crust occurs near the latitude of the Grenville Front, where the thickness is 32-34 km, relative to 39-43 km in the Grenville Province and 34-36 km in the Superior Province (Winardhi and Mereu 1997; Kellett et al. 1994; Grandjean et al. 1995; Martignole and Calvert 1996) .
A number of magnetotelluric (MT) stations were deployed along the Abitibi-Grenville transect to obtain electrical conductivity models of the crust and upper mantle (Kellett et al. 1992 (Kellett et al. , 1994 Mareschal et al. 1995) . One important result to come out of the MT study is the discovery of deep-seated electrical anisotropy beneath the southeastern Canadian Shield. This anisotropy was first detected below the Pontiac subprovince by Kellett et al. (1992) , who interpreted it as a deep crustal feature. Later studies helped constrain the presence of electrical anisotropy, relocating it within the upper mantle, between 50 and 150 km depth (Kellett et al. 1994; Mareschal et al. 1995; Sénéchal et al. 1996) . The source of the electrical anisotropy is interpreted by Mareschal et al. (1992 Mareschal et al. ( , 1995 as being due to interconnected films of graphite deposited along grain boundaries. Mareschal et al. (1995) Azimuths and amplitudes of electrical anisotropy (a) and shear-wave splitting calculated on the 1994 (b) and 1996 (c) datasets beneath the study area. For electrical measurements, the solid bar indicates the most conductive direction, and its length is proportional to the phase difference between the most conductive and orthogonal directions. For teleseismic data, the solid bar indicates the polarization direction of the fast shear wave, and its length is proportional to the delay time between the two split waves.
extended the observation of electrical anisotropy to a larger area of the Canadian Shield, including the Grenville and Superior (Pontiac, Abitibi, KSZ, Wawa) provinces. The direction of maximum conductivity is generally east-west and parallel to the lineations defined by the major deformation zones that have affected the area during Precambrian time. Along the corridor traversed by the teleseismic arrays, the electrical anisotropy shows a fairly uniform orientation of N80°E (Kellett et al. 1994; Sénéchal et al. 1996) . These results are presented in Fig. 2a . Gravity and heat-flow surveys (Antonuk and Mareschal 1992; Guillou et al. 1994 ) complete the main geophysical coverage of the study area. The results from these methods help constrain and improve the tectonic interpretations obtained from other methods by providing information on crustal composition and thickness (through modelling). Results show a general increase of Bouguer gravity anomaly and crustal heat flux from east (Grenville) to west (Kapuskasing), whereas the mantle heat flux stays relatively constant across the different provinces and subprovinces of the southeastern Canadian Shield (10-14 mW·m -2 ; Guillou et al. 1994) .
Finally, at the continental scale, S-velocity models show the Canadian Shield to be characterized by a thick lithosphere (i.e., lithospheric root), extending to depths of 200-250 km beneath the Abitibi-Grenville transect (Grand 1994 ; Van der Lee and Nolet 1997).
Teleseismic projects
Plans for a teleseismic experiment to investigate mantle structure below the Abitibi-Grenville Lithoprobe transect were originally motivated by the discovery in the area of deep-seated upper mantle electrical anisotropy from MT measurements (see previous section). The teleseismic project was designed as a two-phase experiment, performed in 1994 and 1996.
The Abitibi-94 experiment
The first phase of data acquisition took place from July to November 1994, using 10 short-period seismographs from the French Lithoscope program. Two types of recording instruments were used, namely HADES (25 Hz) and TITAN (31.5 Hz) data-acquisition systems. All stations were equipped with portable, short-period, three-component Lennartz 3D/5s seismometers, with a natural frequency of 0.2 Hz (5 s), permitting recovery of frequencies between 0.2 and 12.5 Hz. Stations were deployed along a northnorthwest-south-southeast line crossing the Grenville Front ( Fig. 1) , with an average spacing of -25 km. The array covered parts of the Pontiac subprovince and the northern Grenville Province (Fig. 1) .
After installation, the teleseismic stations were serviced once every 3 weeks, for collection of the data, synchronization of the HADES recorders internal clocks, and troubleshooting for technical problems. The recovered dataset was processed into a "workable" format at École polytechnique de Montreal and Laboratoire de geophysique interne et de tectonophysique.
The Abitibi-96 experiment
The second phase of the Abitibi-Grenville Teleseismic Project took place between May and November of 1996. This second deployment was cofunded by Lithoprobe, the U.S. National Science Foundation, and the Geological Survey of Canada. The equipment (seismometers, recorders, and work stations) was provided by the Program for the Array Seismic Studies of the Continental Lithosphere of the Incorporated Research Institutions for Seismology (IRIS), based at the Lamont Doherty Earth Observatory of Columbia University (Palisades, N.Y.).
This array, which overlapped with the Abitibi-94 line, included a total of 28 stations (Fig. 1) . A relatively small station spacing of -20 km was selected to facilitate work on converted-phase profiling and local shear-wave splitting analysis. Two stations were deployed west of the main line to provide additional spatial coverage of two enigmatic geological features, the Kirkland Lake kimberlites and the Kapuskasing uplift.
The instrumentation used in the Abitibi-96 array consisted of RefTek data-acquisition systems and Streckeisen STS-2 portable, three-component, broad-band seismometers. These seismometers have a flat response to ground velocity from 0.0083 to 50 Hz (120-0.02 s). The data were recorded using a 20 Hz sample rate, permitting recovery of frequencies between 0.0083 and 10 Hz.
The entire array of stations was serviced approximately once every 4 weeks for maintenance of the instruments and collection of the data. After servicing, the data were brought back to headquarters in Rouyn-Noranda, Quebec, where they were preprocessed and backed up on multiple devices. Intensive quality control was performed on the recovered data to detect possible internal problems with the instruments in the field. The data were then sent to the IRIS -Data Management Center (DMC), for final processing and archival.
The following sections present the processing techniques employed on the two teleseismic datasets and results obtained to date.
Shear-wave splitting analysis
Shear-wave splitting analysis is a technique that is widely applied to teleseismic data. It provides information on the azimuthal anisotropy of the upper mantle, which is generally interpreted as due to the lattice preferred orientation (LPO) of olivine (Babuška and Cara 1991; Vinnik et al. 1986; Chan 1988, 1991) . The exact location of the anisotropy within the upper mantle is poorly constrained. In the case of stable continental regions, like the Canadian Shield, some researchers interpret it to reside primarily within the lithosphere Chan 1988, 1991) , whereas others suggest it is located mainly in the flowing asthenosphere (Vinnik et al. 1992 (Vinnik et al. , 1995 . Physically, the anisotropy causes a plane-polarized, vertically propagating shear wave to split into two waves, which are orthogonally polarized along the two main axes of anisotropy, and travel at different velocities. The splitting is generally parameterized by two quantities: (i) a time shift, which depends on the thickness of the anisotropic layer and the strength of the anisotropy; and (ii) the polarization direction of the fast wave, which characterizes the orientation of the anisotropy. Various methods have been developed to recover these parameters using inverse operators (involving rotation and time shifting) to reproduce a single polarized wave from the two split waves recorded at the surface (e.g., Vinnik et al. 1986; Bowman and Ando 1987; Silver and Chan 1991) . These calculations generally assume the existence of a single horizontal and homogeneous layer of anisotropy. Such an assumption may be simplistic for an area like the Canadian Shield, which has been subjected to numerous episodes of deformation and reworking, but it is often necessary due to limited backazimuthal coverage in the data.
Shear-wave splitting analysis was the first method employed on the Abitibi-94 dataset. The results that were obtained and their interpretation are presented in , Ji et al. (1996) , and Rondenay (1996) . Splitting parameters were calculated independently for a series of events and phases (S, SKS, SKKS, ScS) . The average values for each station are presented in Fig. 2b . For the entire array, the average direction of fast polarization is N101°E ± 10°, and the average splitting is 1.46 ± 0.21 s. Using this time shift and an S-velocity anisotropy of 3.2% inferred from local xenoliths samples, the thickness of the anisotropic layer is estimated at approximately 200 km (Ji et al. 1996) . Over the study area, the direction of seismic anisotropy correlates well (within a consistent bias of +20°) with the calculated direction of electrical anisotropy (N80°E; see section titled Geophysical coverage). Given the depth of the electrical anisotropy (50-150 km; see section titled Geophysical coverage), a possible link between the two anisotropies would constrain the location of the seismic anisotropy within the thick lithosphere present below the area , which is consistent with the interpretation of Chan (1988, 1991) . The two kinds of anisotropy are both interpreted to manifest the same horizontal stress field that originally caused the now fossilized deformation in the subcrustal lithosphere . This deformation resulted in alignment of a grain boundary conductive phase (source of electrical anisotropy) and LPO of olivine (source of seismic anisotropy). The different thickness estimates of the anisotropic layers obtained with electrical (100 km) and teleseismic (200 km) methods can be reconciled if the stability field of the conductive phase extends to a maximum depth of approximately 150 km (e.g., graphite; Kennedy and Kennedy 1976 ). The seismic anisotropy can then extend to greater depths within the thick cratonic lithosphere present beneath the study area.
Although Sénéchal et al. (1996) did not consider the consistent -20°obliquity observed between the two anisotropies (see Figs. 2a, 2b) , it was the basis of the interpretation presented in Ji et al. (1996) . Xenolith samples from the Rapide des Quinze locality present a similar obliquity between the LPO of olivine, which is responsible for the seismic anisotropy, and its shape-preferred orientation (SPO), which can be associated with the electrical anisotropy; this obliquity is due to finite noncoaxial strain (Ji et al. 1996) . Since MT data and shear-wave splitting analysis provide a comparable characterization of horizontal strain-induced anisotropy within the upper mantle, Ji et al. (1996) speculate that the obliquity between seismic and electrical anisotropy can be employed to indicate the movement of transcurrent shear zones in the mantle. Thus, the 20°separation between the two anisotropies beneath the Abitibi-Grenville may reflect a dextral shear sense in the mantle, which is in agreement with the last cycle of regional deformation inferred from the surface geology (Ji et al. 1996 , and references therein). This interpretation further supports the location of seismic anisotropy within the lithospheric mantle.
The data from the Abitibi-96 deployment are currently being analyzed for shear-wave splitting. Parameters have been obtained using a multiple splitting method (Vinnik et al. 1989; Wolfe and Silver 1998) , in which a suite of events are considered simultaneously for each station. This method provides results which are more robust than those obtained with single events. The event coverage available for the period of the experiment is relatively poor. In fact, only seven events are suitable for SKS splitting analysis, and all are clustered within the small back-azimuthal range of 285-335°( i.e., mainly northwest). Preliminary results from the analysis of SKS phases are presented in Fig. 2c ) (results from S and SKKS phases obtained to date are of poorer quality and are not shown here). The average direction of fast polarization for all stations is N93°E ± 18°, which corresponds to the same general orientation as the main belts and deformation zones traversed by the array. We observe a progressive rotation of the fast axis from east-northeast at the northern end of the array to east-southeast in the southern portion of the line. This rotation may imply a slight difference in direction for the last major deformations to have affected northern Abitibi with respect to southern Abitibi, the Pontiac subprovince, and the Grenville Province. The splitting delay times vary between 0.25 and 1.05 s over the array, with an average of 0.57 ± 0.22 s. This broad range of delay times is difficult to interpret in terms of a single uniform anisotropic layer, since it would imply large variations of the layer's thickness (35-150 km, with 3.25% S-wave anisotropy and ignoring any crustal contribution) over small lateral distances. It is more likely that these variations are related to a possibly depth-dependent, laterally varying azimuthal anisotropy, which cannot be fully sampled by the limited backazimuthal coverage of the data. Along the section where the two arrays overlap, the estimates of fast polarization directions are consistent within errors, whereas the Abitibi-96 delay times are smaller than those of Abitibi-94. This discrepancy can be explained by the incorporation of a majority of S-wave (vs. SKS) observations within the 1994 dataset, which may have suffered source-side contamination. This has a more serious effect on delay time measurement than on fast axis orientation (Saltzer et al. 1998 ).
Receiver function analysis
Receiver function analysis (Langston 1979; Owens et al. 1984; Cassidy 1995) has been applied to the Abitibi-94 dataset to identify S-wave velocity discontinuities in the lithosphere beneath the array of three-component stations (H. Wu and D.J. White, in preparation). The analysis comprised three steps: (i) deconvolution of the vertical component of motion from the radial and transverse components to obtain the radial and transverse receiver functions, (ii) summation of individual receiver functions at a given station to enhance the signal-to-noise ratio, and (iii) modelling of the resultant receiver function wave forms to obtain an S-wave velocity model. The first step eliminates the earthquake source and instrument response effects so that the receiver functions consist primarily of P-to S-converted arrivals which originate at S-wave velocity contrasts beneath the array.
Trial and error simulation of the observed receiver functions was used to model the S-wave velocity structure. An example of observed and calculated receiver functions is shown in Fig. 3 . Synthetic seismograms were calculated for S-wave models using a standard propagator matrix technique. It is well known that the inversion of receiver functions for S-wave velocity structure is highly non-unique (e.g., Ammon et al. 1990 ), as observed P-S conversions indicate the presence of S-wave velocity contrasts within the lithosphere, but provides little absolute velocity information in the absence of simplifying assumptions. To reduce the non-uniqueness in modelling the receiver functions, an initial S-wave model was calculated from an existing P-wave model (assuming a Poisson's ratio of 0.25) determined from a coincident seismic refraction analysis (Wu and White, in preparation). The constraints applied in the modelling process were that the S-wave model (i) must be as close as possible to the starting model, (ii) produces synthetic responses consistent with the observed receiver functions, and (iii) provides a depth to the Moho which is consistent with the seismic refraction results. Average values of Poisson's ratio for the crust along the profile were determined using the average crustal P-wave velocity from the refraction model and the average crustal S-wave velocity from the receiver function model. The depth of the receiver function models was limited to 120 km below the surface to avoid possible misinterpretation of multiple reverberations which are dominant at greater depths.
The main characteristics of the resulting velocity model are shown in Fig. 4 . The following observations can be made: (i) significant velocity contrasts occurring at the top and base of the lower crust (-25 km and -34-43 km, respectively) correspond to layer boundaries observed in the refraction model, whereas the deeper boundary at -85 km depth provides new evidence for deep lithospheric layering in this region; (ii) an average crustal value of Poisson's ratio of 0.263 is required to match the third constraint (see earlier), and the crustal value of Poisson's ratio increases from 0.250 beneath the Grenville Front to a maximum of 0.275 at the south end of the array within the Grenville Province; and (iii) lower crustal Poisson's ratio values of 0.28-0.30 were determined, which in combination with lower crustal P-wave velocities of 6.9-7.2 km/s from refraction modelling (Grandjean et al. 1995; Winardhi and Mereu 1997) are consistent with a lower crust of anorthositic and (or) mafic gneiss composition (cf. Tables 1-3 in Holbrook et al. 1992 ). The southward increase in average crustal Poisson's ratio from the Grenville Front into the Grenville Province is likely associated with the increasing thickness of the high-velocity, high Poisson's ratio lower crustal layer.
Traveltime inversion
Traveltimes of teleseismic waves can be used to image lateral variations in mantle velocity structure beneath a seismic array. Traveltime inversion, as the technique is known, relies on the ray theory approximation and is formulated as a linear relation between measured delay times and perturbations to a mantle velocity model. The implementation used here was developed by VanDecar (1991) and involves crosscorrelation of all pairs of wave forms for a given event to extract accurate relative delay times (VanDecar and Crosson 1990), followed by inversion of delay times for velocity perturbations with respect to the one-dimensional (1D) iasp91 model (Kennett and Engdahl 1991) .
Of the two datasets, only the Abitibi-96 records are amenable to traveltime inversion, since the technique requires accurate timing. Traveltimes from Abitibi-96 were augmented by data from two broadband stations, GAC and SADO, from the Canadian National Seismograph Network (CNSN, Geological Survey of Canada) and six short-period seismographs from the Southern Ontario Seismic Network (SOSN, University of Southern Ontario). The inversions are performed independently on P-and S-wave relative arrival times for the model volume shown in Fig. 5a . Figure 5b shows a preliminary result, in the form of a horizontal slice through the preferred P-velocity model at 200 km depth. This model was obtained with a dataset consisting of 2796 traveltime picks from 124 events (5.0 ≤ m b ≤ 6.6), providing a comprehensive back-azimuthal coverage. The colour scale gives the slowness (reciprocal of velocity) anomaly in terms of percent deviation from the 1D iasp91 model. Regions of poor ray coverage (cells intersected by less than four rays) are shown in black. The most prominent feature to appear on this depth slice is an elongate, low-velocity anomaly (−1.0%) that crosses the southern portion of the main line at latitude 46°N. This low-velocity corridor is well defined between depths of 50 and 300 km. We also note that the anomaly is flanked on both sides by regions of relatively high seismic velocity. The 85 km discontinuity suggested by the receiver function analysis cannot be observed in the traveltime inversion model, since the technique is not sensitive to 1D horizontal layering. Synthetic tests (not presented here) indicate that model resolution is good from 30 to 450 km depth, within the areas of dense ray coverage (four or more rays per cell). Close to the surface, the area of dense ray coverage is restricted to a narrow band centred on the array. With depth, it widens substantially where there is a reasonable event distribution in back-azimuth and epicentral distance. Three factors may contribute to the presence of a lowvelocity corridor in the lithosphere: (i) thermal contrast, (ii) compositional contrast, and (iii) anisotropy. (Kennett and Engdahl 1991) . Note the west-northwest-striking low-velocity corridor crossing the teleseismic array at latitude 46°N. The inset shows the location of the Monteregian (M) -White Mountains (WM) -New England Seamounts (NES) magma series with respect to the study area.
At the "local" scale of the experiment, the anomaly strikes obliquely to the trend of major surface structures (e.g., Grenville Front). Thus, it appears to be related to a subcrustal process that has not significantly affected the surface geology. It is in considering the larger scale of northeastern North America that the low-velocity corridor appears in a new light, as it coincides with the northwestward extrapolation of the trend defining the Monteregian igneous province. The Monteregian Hills are a series of Cretaceous alkaline intrusions that have been associated with the White Mountains Cretaceous intrusions and the New England Seamounts (see inset in Fig. 5b) . Two candidate hypotheses have been suggested for the emplacement of these formations: (i) the passage of the North American plate over a fixed mantle plume (Foster and Symons 1979; Crough et al. 1980; Crough 1981; Duncan 1984; Foland et al. 1986; Sleep 1990; Adams and Basham 1991) , and (ii) tension-induced rifting of the continental lithosphere associated with the opening of the North Atlantic (Sykes 1978; McHone and Butler 1984; McHone et al. 1987; Bédard 1985) . The extension of this magmatic track to the northwest, beneath the Canadian Shield, has been suggested by proponents of both hypotheses on the basis of the spatio-temporal proximity of the Kirkland Lake and Rapide des Quinze kimberlites (Crough et al. 1980) , and the seismicity associated with this trend (Sykes 1978; Adams and Basham 1991) . Hence, the low-velocity corridor is interpreted, at this point of the study, as a zone of contrasting thermal-compositional-anisotropic properties related to a Cretaceous event that affected the deep lithosphere of the Canadian Shield down to depths of 300 km. This same Cretaceous event is responsible for the emplacement of the Monteregian -White Mountains -New England Seamounts magmatic series and possibly for the eruption of the Kirkland Lake and Rapide des Quinze kimberlites. The interpretation of the high-velocity anomalies flanking the corridor are, at this point, highly speculative. They could either represent zones of depleted residuum produced by mantle melting (Saltzer and Humphreys 1997) or transitions in mantle fabric (i.e., anisotropy) related to the Cretaceous process discussed above. Subsequent analysis of the data and derivation of improved models will help constrain the location and interpretation of the low-velocity corridor.
Conclusions
This review of teleseismic studies along the AbitibiGrenville Lithoprobe transect is, in part, a progress report, as several studies are still underway at the time of writing (April 1998). Results from completed studies provide evidence for an anisotropic lithosphere. Indeed, the anisotropy parameters calculated from the Abitibi-94 data were juxtaposed with EM measurements and xenolith data to determine (i) the probable location of the anisotropic layer within the lithosphere, (ii) an estimated thickness of 200 km for the anisotropic layer, and (iii) a dextral mantle shear strain related to the last cycle of regional deformation in the area. Shear-wave splitting results obtained to date on the Abitibi-96 dataset suggest, however, that the single uniform anistropic layer assumption may not be appropriate for the Abitibi-Grenville area of the Canadian Shield. Future work will be dedicated to identifying an anisotropic signature from the 85 km deep mantle layer inferred from receiver functions. This may allow for more detailed modelling of SKS splitting.
Traveltime inversion provides a seismic velocity model of the upper mantle from teleseismic data recorded along the Abitibi-96 array. The preliminary P-wave velocity model shows the presence of a low-velocity corridor which, given its alignment, may be associated with the same process responsible for the emplacement of the Cretaceous Monteregian -White Mountains -New England Seamounts magmatic series.
Completed and ongoing teleseismic studies along the Abitibi-Grenville Lithoprobe transect reveal a mantle lithosphere that is both anisotropic and laterally heterogeneous. Both of these characteristics reflect mechanisms which have contributed to lithospheric evolution in the region, possibly over a wide interval of time. In fact, the anisotropy appears to be associated with the last cycle of regional deformation to have affected the area, during the Archean and (or) Early Proterozoic. The low-velocity corridor appears to be associated with a much more recent event, which has not affected the surface nor even the crust, but only the deep lithospheric root present beneath the study area. Ongoing work is dedicated to unveiling in greater detail the nature of these processes and their contribution to the stabilization and modification of the Canadian Shield.
